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Abstract. Romanian Calluna vulgaris honey that came from Cluj and Salaj County, the most 
important Calluna areas in Romania was evaluated for authenticity by pollen-analysis, several 
physical-chemical analyses, including sugar profile and mineral content. Physical-chemical and 
mineral content analyses show clearly that the samples taken for analysis were pure Calluna vulgaris 
honeys. This type of honey was found to have the highest potassium content from all the honeys in 
Romania that were analyzed in our laboratory.  Statistical data were processed in order to develop a 
biochemical profile of this type of honey. 
 




Honey is a natural product made by the bees from flower nectar or from different 
secretion of plants or excretion products of plant sucking insects, which they collect, combine 
and transform with own substances, store in the comb for ripening and maturation (Codex 
Alimentarius Commission, 2002). 
Generally, honey is considered a potential complete food, rich in simple, absorbable 
carbohydrates (fructose, glucose), enzymes (invertase, glucozoxidase, catalase, phosphatase), 
amino and organic acids (proline, gluconic acid, acetic acid), vitamins (C, B2, B6, B12, Folic 
Acid), volatiles, phenolic acids and flavonoids, minerals and carotenoid like substances 
(Sudhanshu et al., 2010). Factors such as nectar content, season, soil type, temperature, 
contribute in the existence of different types of honey, which may cause different organoleptic 
and nutritional properties for each honey type (Přidal and Vorlova, 2002). 
From commercial point of view, monofloral honeys (having one predominant 
botanical source) are in higher demand for consumers, resulting a higher commercial value 
for the producers. If in these aspects, higher nutritional value is added or different beneficial 
characteristics, that specific type of honey is more valuable.  
The main criteria for honey classification are physical-chemical parameters, 
organoleptic properties and pollen analysis.  
Physical-chemical parameters determinations of honey become a routine and most 
used method for detection of the origin of honey. There are a great number of studies to detect 
the botanical origin of different types of honey (Corbella and Cozzolino, 2006). 
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It is known that honey is made without human intervention, mineral determination is a 
good procedure to detect honey authenticity, because it is linked to the soil and vegetation 
from the area where is produced, being beside a method for botanical authenticity also a 
method for geographical authentication. 
Especially major minerals, but also minor ones are affected by soil composition and 
therefore are determined in the analysis of authenticity of geographical origin (Pisani et al., 
2008, Fernandez Torres et al., 2005, Nozal Nalda et al., 2005). 
Correlations between soil composition in minerals and honey minerals were done by 
Bordean et al., 2010; Bordean et al., 2007), including building a mathematical model for 
environmental contamination for heavy metal evaluation. 
Calluna vulgaris (L.) Hull (Fam.Ericaceae) known by the name heather, is frequently 
spread on poor undeveloped grassland on acidic, mountain soils. It generally grows 20-60cm 
tall and is an evergreen perennial shrub with woody, pliable stems. The leaves are oblong, up 
to 3.5 mm long, initially dark green and later turn brown. It has bell-shaped flowers, 
comprising four petals joined into a tube about 2 mm diameter. The flowers are generally pale 
purple although pink (Tămaş et al., 2005). 
Calluna vulgaris is an extremely useful forage plant for bees and therefore important 
to apiarists. Honey produced from Calluna nectar is few times higher in value than other type 
of honey.  Heather honey (Calluna vulgaris) have strong antibacterial properties (Kumarasany 
et al., 2002; Allen et al., 1991). 
This type of honey has original characteristics, a physical phenomenon, called 
thixotropy: due to the presence of colloidal proteins, it becomes of a jelly consistence. This 
property makes the extraction from the combs only possible with the help of special tools 
(Persanno Oddo and Piro, 2004). This property is on the other hand very useful in collecting 
pure heather honey, because if there is other type of honey in the comb, by centrifugation this 
will be removed, in the combs remaining only pure heather honey.  
Pure heather honey will not readily granulate. It should be gelatinous, with a rich light 
to dark amber color with a slight bitterness flavor and aromatic odor. The large air globules 
present in the honey mass, give a pleasant appearance to the honey in the jar, by reflecting 
light. The larger air bubbles are, the more attractive is the product. This type of honey may 
contain also in the mass, small pieces of wax. 
   
MATERIALS AND METHODS 
 
Chemicals. Ultra pure water  (Ultra Clear Direct UV SG Wasseraufbereitung-
Germany) and organic solvents and solid reagents were analytical grade purity (Sigma 
Aldrich Co.).   
Honey samples. Calluna vulgaris honey samples were collected from Cluj and Sălaj 
County, the main locations for Calluna vulgaris fields from Romania and stored at 4oC until 
analysis. The botanical origin was confirmed by the combination of classical quality 
determinations and pollen analysis.  
Physical-chemical quality determinations. Selective physicochemical parameters were 
determined according to Romanian standard (STAS 784/13-89) and Harmonized Methods of 
International Honey Commission. Water content was determined refractometrically (Abbe 
digital refractometer WYA-S Selecta Spain) and expressed as mg/100g; electrical 
conductivity was measured at 20°C in a 20% (w/v) honey solution in water with a Hanna 
Instruments conductometer and expressed as mS/cm, pH, free acidity, lactone acidity and 
total acidity was determined by automatic titration (TitroLine Easy Schott, Germany). Ash 
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content was determined by calculation from electrical conductivity parameter, according to 
the method of Bogdanov et al. (1997). HMF content was determined spectrophotometrically, 
according to International Honey Commission Analytical Methods (2001). Diastazic activity 
was determined according to the International Honey Commission procedure, using Phadebas 
method. The spectrophotometric absorbance at 620 nm (UV-1700 Oharma Spec 
spectrophotometer–Shimadzu Instruments) of 1% honey solution in acetate buffer and a blank 
solution are measured. The difference in absorbencies is used in the formulae for calculating 
the diastazic number (DN). Sugar profile was determined by HPLC on a Shimadzu system 
equipped with a LC-10AD pump, DGU-14A degasser, SIL-10AV VP auto sampler, RID-10A 
refractive index detector, thermostatted at 30ºC with CTO-10AS VP temperature controller of 
separation column (Altima Amino 100 Å 5 µm, 250 mm x 4,6 mm) with a mixture of 
acetonitrile/water as mobile phase with 1.3 ml/min flow rate.  For the quantification of main 
sugars, a calibration curve in the range 40–0.5 g/100g, with regression coefficient of 
R2=0.9982 for a mixture of standards (glucose, fructose and saccharose) was obtained. 
Results were expressed in g/100g honey. 
Pollen analysis. Honey samples were subjected to pollen analysis according to 
Louvreaux, Maurizio & Vorwohl (1978), and the confirmation of honey type was made 
according to Romanian honey quality standard and International Honey Commission Analysis 
methods. 
Mineral content. Mineral content of honey samples was determined using atomic 
absorption spectrometry (ContrAA300, Analytic Jena) in air-acetylene flame. The equipment 
was calibrated using different working standards, concentration of minerals in the samples 
being measured individually. 
Statistical analysis.  All determinations were performed in triplicate, calculating the 
mean value and standard deviation.  
 
RESULTS AND DISCUSSION 
 
General quality parameter results for investigated honey samples.  The results of 
physical-chemical analysis presented in Tab.1 demonstrated that the tested honey samples can 
be framed into monofloral type of Calluna honeys.   
Water content for the analyzed honey samples ranged between 19.4 and 22.9 g/100g. 
International regulations states that water content for heather honey should be „not more than 
23%”. This high content of water does not jeperdize this type of honey because of its specific 
gel-structure appearence.  
It is known that higher conductivity values should be found for heather honey. The 
conductivity measured in analyzed samples ranged between 0.337 and 0.980 mS/cm, in fact 
only two of the 12 samples having electrical conductivity below 0.400 mS/cm. As a result, the 
ash content was also high, values between 0.11 and 0.48%, with a mean value of 0.3%.  
Heather honey is quite acid, pH values registered in the analyzed samples ranging 
between 4.04 and 4.63.  
Free acidity and lactonic acidity presented high values, due to the high content of 
gluconic acid (major organic acid in honey) and gluconolactone (major lactone) present in 
this type of honey. Having these two parameters at high levels, total acidity is also high in the 


































CV-H-01 22.9 0.980 0.48 4.31 18.63 11.63 30.26 73.36 7.27 
CV-H-02 20.7 0.696 0.32 4.24 16.30 9.85 26.15 56.81 9.02 
CV-H-03 20.8 0.717 0.33 4.05 21.52 12.42 33.94 56.81 16.15 
CV-H-04 20.9 0.712 0.33 4.63 18.50 11.30 29.80 58.19 10.30 
CV-H-05 21.5 0.345 0.12 4.21 11.42 8.98 20.40 15.89 13.59 
CV-H-06 20.0 0.685 0.31 4.18 21.46 11.60 33.06 53.09 6.08 
CV-H-07 22.4 0.926 0.45 4.27 16.33 11.32 27.65 53.09 10.50 
CV-H-08 20.1 0.678 0.31 4.19 19.63 12.30 31.93 52.47 8.00 
CV-H-09 19.8 0.685 0.31 4.12 23.00 12.08 35.08 59.55 10.40 
CV-H-10 20.3 0.596 0.26 4.21 15.68 10.30 25.98 59.38 7.62 
CV-H-11 20.8 0.337 0.11 4.04 10.48 9.20 19.68 15.50 12.50 
CV-H-12 19.4 0.712 0.33 4.42 20.68 9.01 29.69 51.49 4.86 
Mean  20.66 0.67 0.30 4.21 17.96 10.84 28.80 50.42 11.23 
SD 1.02 0.17 0.10 0.17 3.64 1.22 4.57 15.85 4.97 
 
Tab. 2   






















CV-H-01 39.02 33.77 72.79 1.16 0.00 1.32 1.03 0.38 0.00 0.34 
CV-H-02 39.43 31.42 70.85 1.25 0.00 2.60 2.07 0.77 0.00 0.96 
CV-H-03 40.02 32.62 72.64 1.23 0.09 2.46 1.65 0.65 0.17 0.75 
CV-H-04 39.62 32.16 71.78 1.23 0.08 2.40 1.63 0.66 0.21 0.77 
CV-H-05 36.73 39.16 75.89 0.94 0.00 2.19 2.03 0.61 1.11 0.72 
CV-H-06 39.10 31.13 70.23 1.26 0.00 2.45 2.00 0.78 0.00 0.87 
CV-H-07 39.04 30.89 69.93 1.26 0.00 2.93 2,09 1.04 0.00 0.87 
CV-H-08 36.90 29.30 66.20 1.26 0.00 2.76 1.99 1.00 0.00 0.87 
CV-H-09 41.13 33.72 74.85 1.22 0.00 2.26 1.60 0.78 0.20 0.64 
CV-H-10 40.33 33.11 73.44 1.22 0.00 2.31 1.66 0.78 0.14 0.61 
CV-H-11 36.88 35.70 72.58 1.03 0.00 2.16 2.06 0.67 1.11 0. 59 
CV-H-12 39.45 30.51 69.96 1.29 0.00 2.75 2.11 1.05 0.00 0.85 
Mean  39.10 32.68 71.78 1.20 0.01 2.42 1.83 0.78 0.21 0.74 
SD 1.35 2.46 2.38 0.10 0.03 0.41 0.31 0.20 0.39 0.16 
 
The pollen content varied between 36 and 45% Calluna vulgaris pollen grains (in 
accordance with Romanian standard STAS784/1...3-89). Mean value of Calluna pollen grains 
was 39.4%, this value being in accordance also with the descriptive sheets of unifloral honeys 
(Persanno Oddo and Piro, 2004). 
Sugar spectrum comprises of fructose (main value of the analyzed samples 39.1 
g/100g), glucose (32.68 g/100g), maltose (2.42 g/100g), turanose (1.83 g/100g), trehalose 
(0.78 g/100g), isomaltose (0.74 g/100g) and erlose (0.21 g/100g). From the 12 samples that 
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were analyzed, only in 2 was found a low quantity of sucrose. The sum of fructose and 
glucose has a mean value of 71.78 g/100g. All the sugars were in accordance with the analysis 
performed in many European laboratories (Persanno Oddo and Piro, 2004). The main 
concentrations of minerals in honey derive from soil. Those are transported to honey plants 
through the root system, reach in nectar; bees collect this nectar and produce honey. The 




Fig. 1. Major minerals (Na, K, Ca, Mg) and minor metals (Cu, Zn, Fe, Mn) for the analyzed honey samples 
 
  As can be observed from Fig. 1, Romanian Calluna vulgaris honey can be considered 
an excellent source of minerals. The potasium content is very high, higher than multifloral or 
honeydew honey, tested in Romania. Beside other qualities, this type of honey can be 




The unifloral honey samples of Calluna vulgaris, shows high values of water content 
and acidity (free, lactone and total acidity). The electrical conductivity is one of the highest 
(except chestnut honey) among the nectar honeys. The European Directive for Honey allows 
nectar honeys to have electrical conductivity values under 0.8 mS/cm, but this type of honey 
is an exception and can go beyond this value. Another element of characterization is the 
typical thixothropy, which can be also measurable. 
Physical-chemical and mineral content analyses show clearly that the samples taken 
for analysis were pure Calluna vulgaris honeys. 
 Further studies have to be made on the mineral content of soil and nectar producing 
plant, in order to correlate the above parameters with authenticity and quality of this type of 
honey. Chemical and biochemical markers from the class of polyphenols must be determinate 
from the plant and from honey to identify possible markers for authentication of this valuable 
type of honey. 
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